INTRODUCTION
Tuberculosis (TB) is a major public health problem in Nepal. About 45 percent of the total population is infected with TB, of which 60 percent are adult. Every year, 45,000 people develop active TB, of whom 20,580 have infectious pulmonary disease. Treatment by Directly Observed Treatment Short course has significantly reduced the number of deaths; however 5,000 to 7,000 people still die per year from TB. 1 Directly Observed Treatment of Short Course -Plus is a part of DOTS program that adds approach for multidrug resistance tuberculosis diagnosis, management and treatment. Globally treatment outcomes for multidrug-resistant Mycobacterium tuberculosis remain poor and this is compounded by high drug toxicity.
Second line drugs are frequently associated with very high rates of unacceptable adverse drug reactions, needing frequent interruption and change of regimen. Some authors reported that 41% patients experienced some side effects and only 21.1% patients required stoppage or change of drug in their study of 39 patients of MDR-TB. 2 Close monitoring of the patients is necessary to ensure that the adverse effects of second line drugs are recognized quickly. The ability to monitor patients for adverse effects daily is one of the major advantages of Directly Observed Treatment as in category IV treatment running as a pilot project in some states of India. The majority of adverse effects are easy to recognize. Commonly, patients will volunteer that they are experiencing adverse effects. However, it is important to have a systematic method of patient interviewing since some patients may be reticent about reporting even severe adverse effects. Other patients may be distracted by one adverse effect and forget to tell the physician about others. The physician should be trained to screen patients regularly for symptoms of common adverse effects: rashes, gastrointestinal symptoms (nausea, vomiting, and diarrhea), psychiatric symptoms (psychosis, anxiety, depression, and suicidal ideation), jaundice, ototoxicity and peripheral neuropathy. 3 Prompt evaluation, diagnosis and treatment of adverse effects are extremely important, even if the adverse effect is not particularly dangerous. If the adverse effect is mild and not dangerous like peripheral neuropathy, continuing the treatment regimen, with the help of ancillary drugs if needed, is often the best option. 4 MDR-TB is a growing hazard to human health worldwide and threat to control of tuberculosis. 5 Treatment of MDR-TB is difficult, complicated, much costlier, challenging and needs experience and skills. Reserve drugs are frequently associated with very high rates of unacceptable adverse drug reactions, needing frequent interruption and change of regimen. 6 All measures should be taken to persuade and encourage patients not to stop treatment despite all its discomforts to prevent morbidity, mortality and transmission of MDR-TB. The aims of this study were to find out side effect associated with drugs used in MDR tuberculosis and treatment related factors of TB patients in Kathmandu valley.
METHODOLOGY

Study Design
A prospective study was carried out to DOTS-plus program of Kathmandu valley among multi drug resistant tuberculosis patients.
Study Area
The study was conducted in National Tuberculosis Center, Thimi, Bhaktapur Nepal from July 2012 to November, 2012.
Study Population
Patients who have multi-drug resistant tuberculosis and undergoing treatment through DOTS-plus programme in Kathmandu valley were included in this study.
Inclusion and Exclusion Criteria
Patients who have multi-drug resistant tuberculosis and undergoing treatment through DOTS-plus therapy for at least one and half month in the fiscal year 2011/12 and those who gave informed consent and willing to participate in the study were enrolled.
Ethical Consideration
Technical and ethical approval was taken from respective authorities to carry out this research work. Verbal informed consent was achieved prior to data collection from each patient who met the study inclusive criteria and briefly explained the aim of the study. Patient was assured to maintain strict confidentiality.
Data Collection
An interview was conducted to collect the data from the patients and questionnaire was adopted in this study. Patient name, age, TB history were rechecked immediately after interview by monitoring DOTS plus register. The interview was carried out in Nepali language.
Data Analysis
Data were coded and edited after which they were entered in datasheet created in SPSS Version 16.0. Cross checking was done to find out any mistaken entries in the spreadsheet. Data was presented by chart and diagrams.
RESULTS
It was found that majorities of the patients were male (52%) (Figure 1 ), intensive phase of treatment (54.5%) (Figure 2 ), and previous history of TB treatment (87.1%) ( Figure 3 ) As reported by patients 25.74% had missed one or more doses of drugs and 11.5% missed four doses of drugs during last month ( Figure 4 ). Last month 3.9% patients missed drug doses due to side effects of the drugs ( Figure 5 ). Common side effect reported by patients were joint pain (21.2%), nausea (20.3%) hearing disturbances (11%), and gastrointestinal disturbance (9.9%) (Table1). Majorities of the respondents used vehicle to reach health centre (99%), time to reach the health center (59.41%) was less than 30 minutes and waiting time (64.36%) was less than 15 minutes but majorities of patients (57.4%) were not satisfied by the counseling of health care work ( Table 2 ). 
DISCUSSION
Multi drug resistant tuberculosis is defined as disease due to Mycobacterium tuberculosis that is resistant to isoniazid (H) and rifampicin (R), with or without resistance to other drugs. Primary drug resistance is defined as drug resistance in a patient who has not received any anti-tubercular treatment in the past, while acquired drug resistance is defined as resistance that develops in a patient who has received prior chemotherapy. 7 Drug resistant TB is caused by inconsistent or partial treatment, when patients do not take all their drugs regularly for the required period because they start to feel better, and doctors and health workers prescribe the wrong treatment regimens or the drug supply is unreliable.
This study shows that male and female ratio is not statistically significant (1.1:1) and mean age of patient was 31.2 years. Majorities of MDR patient had previous history of TB treatment but 12.8% were new cases or primary drug resistant. This finding is consistent with the earlier study conducted by Singla et al in India found that mean age of MDR TB patient was 26 years and history of contact with tuberculosis patient 22% reported yes, 64% no and 14% not known. 8 This finding suggests that TB is common among the economically active group having direct impact to the family and the national economy. This finding also supports the global burden of TB in developing countries where 75% of cases are within the economically and most productive age group (15-54years) . 9 This finding of the study also suggests that burden of TB will cause economic loss to the family and community in Nepal because it is found that an adult with TB, in the developing world loses on average 3-4 months of work time, 20%-30% of annual house hold income and 15 years income if patient dies causing staggering economic loss to the family and the community. 10 This study shows that side effects of drugs used in treatment of MDR tuberculosis reported by patients were joint pain (21.2%), nausea (20.3%), hearing disturbances (11%), gastrointestinal disturbance(9.9%), depression (9.6%), itching(8.1%), hypothyroidism (6.4%), dizziness (6.4%), seizures (3.8%) and hepatitis (3.5%).This finding is consistent with the earlier finding by Torun et al 11 reported that one or more side effects developed in 182 cases (69.2%). These effects led the clinicians to withdraw one or more drugs from the treatment regimen in 146 cases (55.5%). Side effects observed most frequently included: ototoxicity (41.8%), psychiatric disorders (21.3%), gastrointestinal disturbance (14.0%), arthralgia (11.4%), epileptic seizures (9.9%), hepatitis (4.5%), and dermatological effects (4.5%). A study conducted by Singla et al 8 in India shows that fiftyone (40%) patients had minor side effects that were manageable. However, 22 (18%) patients had major adverse reactions requiring removal of the offending drug(s) from the regime. Cycloserine produced major psychotic adverse reactions and had to be stopped in 15 patients. Kanamycin was the second most common drug to require interruption in five patients due to hearing loss and giddiness. International experience from five different initial DOTS-plus sites shows that only 2% of patients stopped treatment, but that 30% required removal of the offending drug(s) from the regimen due to adverse events. 12 Managing major adverse reactions requires the help of specialist doctors and poses a challenge in resource poor countries. Anti-TB drug side effects are an inherent risk for patients commencing any type of anti-TB therapy, especially the drug-resistant cases. The Peruvian Ministry of Health has notified side-effects prevalence of 3.3% amongst treated patients. 13 The emergence of side effects may depend on patients' characteristics but also on concomitant events during therapy. 14 Drugs associated with MDR-TB treatment is one of the most important factors associated with adverse reactions, increasing risk around 11 times compared to those who received first-line therapy. A prior study involving MDR-TB patients in Peru reported that 95% of treated patients had a type of adverse reaction to second-line TB drugs, with a proportion of 54% as toxic reactions. 15 Others studies have found high prevalence (more than 50%) of adverse drug reactions among MDR-TB patients 16 ,11 compared to the expected prevalence of mild reactions in those using first-line therapy (around 5-20%). 17 In general, drugs for treating MDR-TB strains have greater toxicity effects and involve a long-term exposure (18 to 24 months), all in great contrast with the treatment of a sensitive strain of TB. 17 Drug regimens for MDR-TB use agents in combination that are more toxic than the first-line drugs. Further, some anti-tuberculosis drugs used in second-line regimens for drug resistant tuberculosis also potentiate the toxicity of other agents used in the regimen. 18 Psychiatric adverse effects are known in the treatment of tuberculosis and are associated with increased mortality and unfavourable prognosis. 19 Majorities (92.07%) of the patients used vehicle to reach health centre, 59.4% of patients' time to reach the health center was less than 30 minutes and 64.3% patients waiting time was less than 15 minutes. A study conducted by Moranker et al 20 reported that regular treatment under DOTS is also influenced by the cost, related to the treatment, such as fees of health care providers, travel cost and opportunity costs. For obvious reasons it is a more important barrier for women, who are poor and if they lower status. The most important reason for defaulting was economic conditions of the TB patients-unstable, irregular employment, lack of family support when the TB patient stops earning due to his illness. 21 A study carried out by Lee et al 22 reported that the financial support of the family become important in the continuation phase and patients who had no financial support had thrice the risk for defaulting. Major factors influencing treatment interruption are access to treatment such as distance, cost of transport, time, waged lost, and quality of drugs, levels of knowledge about TB and flexibility for transfer to another facility.
Finding of this study shows that 25.74% patients had missed one or more doses of MDR-TB drugs. Patients who did not know the consequence of incomplete treatment might at any stage of treatment stop taking the drugs. This interruption results in emergence of drug resistance to anti-TB drug. Above finding of this study suggests that more emphasis should be given on teaching patients about consequences of incomplete treatment. The premature interruption of treatment represents a problem for patients, their families and those who care for them, and those responsible for TB programmes.
In this study majorities of the respondents (57.4%) were not satisfied by the counselling of health care worker. Health care workers role is vital to control tuberculosis. TB patients fully depend on their advice. Their minor mistake or careless creates major problems. Health workers should teach TB patients' simple measures how to decrease the risk of transmitting TB, dose and side effects of medicine, and what is the consequence if drug doses are not completed. Health care worker properly counselling them their full attention is essential to encourage the patient moral and complete tuberculosis treatment.
CONCLUSION
The finding of this study shows that in MDR-TB patients 12.8% were found new cases or primary drug resistant. Last month 3.9% patients were stopped the drugs due to side effects of drugs and common side effects of drugs reported by patients were joint pain, nausea, hearing disturbance, gastrointestinal disturbance and depression. Majority of patients (57.4%) were not satisfied by counselling of health care worker. Treatment of multi-drug resistant tuberculosis with second line anti tubercular drugs is associated with side effects, health care worker counselling to MDR-TB patients with full attention is essential to encourage the patient's moral and complete the treatment. Timely managing the side effects of medication is important in helping people to complete their treatment.
